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was due under 37 C.F.R. § 1.78(a)(2)(ii) and the date the revised priority claim was filed was 
unintentional (see the attached declaration of applicant's prior counsel as Exhibit D). 
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FUZZY AUDIO WIRELESS MUSIC SYSTEM 
This is a continuation-in-part of application Serial No. 1 0/027,739 
which patent application is pending. 

RACKGROUND OF THE INVENTION 

[0001] This invention relates to audio player devices and more particularly 
to systems that include headphone listening devices. The new audio system 
uses existing audio player device headphone jacks to connect a battery 
powered transmitter for wireless transmission of a signal to a battery powered 
receiving headphone. 

[0002] Use of audio headphones with audio player devices such as radio, 
tape players, CD players, computers, television audio and the like have been in 
use for may years. These systems usually incorporate an audio source having 
a headphone jack to which a headphone may be connected by wire and 
connector. 

[0003] There are also known wireless headphones that may receive A.M. 
and F.M. radio transmissions. However, these systems do not allow use of a 
simple plug in battery powered transmitter for connection to any audio player 
device jack, such as, laptop and desktop computers, portable compact disc 
players, portable MP3 players, portable cassette players and the like, for 
wireless transmission and reception of audio music for private listening to 
multiple users occupying the same space. Existing audio systems make use of 
electrical wire connections between the audio source and the headphones to 
accomplish private listening to multiple users. 

[0004] There is a need for a battery powered simple connection system for 
existing audio player devices, to allow wireless transmission to a headphone 
receiver that accomplishes private listening to multiple users occupying the 
same space. 
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SUMMARY OF THE INVENTION 

5 [0005] The present invention is directed to FAWM (Fuzzy Audio Wireless 
Music) systems for coded digital transmission of an audio signal from any audio 
player device with a headphone jack to a receiver headphone using fuzzy logic 
technology. A battery powered digital transmitter may include a headphone 
plug in communication with any of the previously mentioned audio sources, 

10 laptop and desktop computers, portable compact disc players, portable MP3 
players, portable cassette players and the like. The FAWM system converts 
the audio music signal that may be supplied by the source, into a digital signal. 
This conversion takes place in the small battery powered transmitter that 
connects to the headphone jack of the source. The transmitter then adds a 

15 unique user code and transmits it to the battery powered receiver headphones 
where the fuzzy logic detector decodes only the unique user code to allow 
private listening without interference from other users. 

[0006] These and other features, aspects and advantages of the present 
invention will become better understood with reference to the following 
20 drawings, description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] , Figure 1 illustrates a schematic diagram representation of the 

25 FAWM system; 

Figure 2 illustrates a graph of the high and low bit fuzzy logic if-then 

part fuzzy set according to an embodiment of the invention. 


30 
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DETAILED DESCRIPTION 

[0008] ' The following detailed description is the best currently contemplated 
modes for carrying out the invention. The description is not to be taken in a 
limiting sense, but is made merely for the purpose of illustrating the general 
principles of the invention. 

[0009] Referring to Figure 1, a FAWM system 10 may include a battery 
powered transmitter 20 connected to a portable audio player or audio source 
80. The battery powered transmitter 20 may be connected to the audio source 
80 headphone jack 82 using a headphone plug 22. The battery powered 
transmitter 20 may have a transmitting antenna 24 that may be omni-directional 
for transmitting a coded digital modulated signal to a receiving antenna 52 of a 
battery powered receiver 50 that may be a headphone receiver. The battery 
powered receiver 50 may have headphone speakers 54 in headphones 55 for 
listening to the demodulated and decoded digital signal. The FAWM transmitter 
20 may digitize the audio signal. This digital signal has a throughput of 
approximately 1 .4 Mbps, which may be determined by the analog to digital A/D 
converter sampling rate of 44.1kHz multiplied by 16 bit quantization. To reduce 
the effects of channel noise, the battery powered transmitter 20 may use 
convolutional encoding, and interleaving. For further noise immunity, spread 
spectrum modulation may be utilized. The battery powered transmitter 20 may 
contain a shift register generator (SRG) that may be used to create a unique 
user code. The unique user code generated is specifically associated with one 
FAWM user, and it is the only code recognized by the battery powered FAWM 
headphone receiver 50 of that particular user. The radio frequency (RF) 
spectrum utilized (as taken from the Industrial, Scientific and Medical (ISM) 
band), may be approximately 2.4 GHz. And the power radiated by the 
transmitter adheres to the ISM standard. 

[0010] Referring to Figure 1, the digital modulated signal from transmit 
antenna 24 may be received by receiving antenna 52 and then demodulated, 


decoded and deinterleaved in the battery powered receiver 50 headphones. 
The battery powered receiver 50 may utilize fuzzy logic to optimize the 
detection of the received user code. 

[0011] Each receiver 50 user may be able to listen (privately) to high 

5 fidelity audio music, using any of the audio devices listed previously, without the 
use of wires, and without interference from any other receiver 50 user. 
Because of the fuzzy logic detection technique used in the wireless digital audio 
system, user separation through code division may be achieved. 
[0012] The battery powered transmitter 20 sends the audio information to 
10 the battery powered receiver 50 in digital packet format. Each packet may 
consist of, at minimum, a start bit to indicate the beginning of a packet, the 
unique user code, the digitized audio information and a stop bit to indicate the 
end of a packet. These packets may flow to create a digital bit stream rate less 


than or equai to ■ iviu/a. 


1 5 [0013] The user code bits in each packet may be received and detected by 
a fuzzy logic detector in the headset receiver 50. For each consecutive packet 
received, the fuzzy logic detector may compute a conditional density with 
respect to the context and fuzziness of the user code vector, i.e., the received 
user code bits in each packet. The fuzzy logic detector is the key component to 

20 the FAWM system 10. Because the fuzzy logic detector enables the battery 
powered FAWM receiver 50 to accurately detect the assigned user code in the 
presence of noise, which includes other FAWM users. Fuzziness may describe 
the ambiguity of the high (1 )/low (0) bit event in the noisy received packet. Note 
that the fuzzy detector may measure the degree to which a high/low bit occurs 

25 in the user code vector, which produces a low probability of bit error in the 
presence of noise. The fuzzy detector may use a set of if-then rules to map the 
user code bit inputs to validation outputs. These rules may be developed as if- 
then statements. 

[0014] The fuzzy logic detector in the battery powered receiver 50 utilizes 
30 the if-then fuzzy set to map the received user code bits into two values; a low 
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(0) and a high (1). Thus, as the user code bits are received, the "if rules map 
the signal bit energy to the fuzzy set low value to some degree and to the fuzzy 
set high value to some degree. See Figure 2. Due to additive noise each user 
code bit (bit energy x) may have some membership to a low and high as 

5 represented in Figure 2. Therefore, the if-part fuzzy set may determine if each 
bit in the user code, for every received packet, has a greater membership to a 
high bit representation or a low bit representation. The more a user code bit 
energy, x fits into the high or low representation, the closer its subsethood, i.e., 
a measure of the degree to which a set may be a subset of another set, may be 

10 to one. Note that Figure 2 shows that -1 equals the maximum low bit energy 
representation and 1 equals the maximum high bit energy representation to 
illustrate that this design may utilize Manchester encoding/decoding schemes. 
[001 5] The received user code input bit in each packet may be: 

x(i), where i - 1,2 n is the set of aii bits thai make up the user 

1 5 code vector. 

X(c), where c = 1 , 2, m represents each user assigned a unique 

user code. 

So user X(1) has bit code [x(1) x (2) x(n)] and user X(m) has bit 

code [x(1 ) x (2) . . . .x(n)] which is different from user X(1 ). 


20 


[0016] Each x in X may activate a fuzzy "if rule. The if-part sets may be 
conditional densities, so the fuzzy "if rule activates to the degree p[x(i)IX(c)] 
p[X(c)], which is the probability of the user code bits x given the user vector X 
multiplied by the probability of X. 
25 [0017] The then-part fuzzy rule set may be indirectly dependent on the 
' input bits x in X. The then-part set may be a weighted sum equal to p[x(i)] 
p[ylx(i), i = 1,2 ,n. 

[0018] Which is the probability of the user bit vector x multiplied by the 
probability of y given the user bit vector x. Where y may be a number 
30 representation to define the correct user headset battery powered receiver 50 


) 


given the input bit set x(i), 1 = 1,2 n. 

[0019] The if-then rule parts that make up the fuzzy logic detector must be 
followed by a defuzzifying operation. This operation reduces the output fuzzy 
set to a single number that determines if the correct received user code bits 

5 within the transmitted packet have been detected. The defuzzifying operation 
may be implemented with the modal method, i.e., calculation of the value that 
has the highest membership in the fuzzy set. With the modal method a strategy 
of clarity may be applied in the event that some user code energy bit values 
have equally high membership. The clarity of a fuzzy set may be considered by 

10 weighting the conditional densities discussed previously. - The weighting 
determines relative fuzziness of the user code energy bit (x) that gives a 
measure of the uncertainty of the unique user code vector. As a result, the 
fuzzy logic detector used in the battery powered headset receiver 50 greatly 
reduces the unique user code bit error probability. The fuzzy iogic detector 

15 technique, combined with convolutional error detection and correction 
techniques, may enable the FAWM system 10 to operate in most any 
environment. 

[0020] While the invention has been particularly shown and described with 
respect to the illustrated and preferred embodiments thereof, it will be understood 
20 by those skilled in the art that the foregoing and other changes in form and details 
may be made therein without departing from the spirit and scope of the invention. 


25 
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CLAIMS 

I claim: 

1 A fuzzy audio wireless music system for wireless transmission of a 
signal from an audio source to a battery powered headphone receiver 
comprising: 

a headphone jack from an audio source in communication with a 
connectable battery powered transmitter; 

said connectable battery powered transmitter contains an A/D 
converter wherein said A/D converter converts an analog music audio signal to 
a digital signal at a signal rate of approximately 1 .4 Mbps; 

said A/D converter in communication with a shift register 
generator, a convolutional encoder and an interleave!" 

said interleaver in communication with a spread spectrum 

modulator; 

said spread spectrum modulator in communication with a transmit 
antenna for wireless transmission of a coded digital signal to a receiving 
antenna at a radio frequency of approximately 2.4 GHz; 

said receiving antenna in communication with a spread spectrum 
demodulator, a convolutional deinterleaver and a decoder; and 

said decoder in communication with a fuzzy logic detector. 

2. The fuzzy audio wireless music system as in claim 1 wherein said 
battery powered headphone receiver having said fuzzy logic detector with a 
detection method, comprising the steps of: 

a) receiving a user code having: 

x(i) where i = 1, 2 n is the set of all bits that make up 

the user code vector; 

X(c), where c = 1 , 2, m represents each user assigned 
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unique user code; 

Wherein user X(1) has bit code [x(1) x (2).... X(n)] and user 
X(m) has bit code [x(1) x(2) ... x(n)] which is different form X(1); 

b) activating a fuzzy if rule based on each x in X wherein the if 
part sets are conditional densities to activate the if rule to the degree p[x(i)IX(c)] 
p[X(c)]; 

c) activating a fuzzy then rule indirectly dependent on each x 
in X wherein the then part sets are a weighted sum equal to p[x(i)]p[ylx(i)], i = 
1,2, .... n; and 

d) performing a defuzzifying operation of modal type. 

3. A battery powered headphone receiver having a fuzzy logic 
detector method, comprising the steps of: 

a) receiving a user code having: 

x(i) where i = 1 , 2, n is the set of all bits that make up 

the user code vector; 

X(c), where c = 1, 2, , m represents each user assigned 

unique user code; 

wherein user X(1 ) has bit code [x(1 ) x (2). . . . X(n)] and user. 
X(m) has bit code [x(1) x(2) ... x(n)] which is different form X(1); 

b) activating a fuzzy if rule based on each x in X wherein the if 
part sets are conditional densities to activate the if rule to the degree p[x(i)IX(c)] 
p[X(c)]; 

c) activating a fuzzy then rule indirectly dependent on each x 
in X wherein the then part sets are a weighted sum equal to p[x(i)]p[ylx(i)], i = 
1,2 n; and 

d) performing a defuzzifying operation of modal type. 

4. A method for battery powered digital wireless transmission and 
reception of high fidelity audio music between a battery operated transmitter 


) 


and a battery operated receiver comprising the step of: 

connecting a headphone plug attached to said battery operated 
transmitter to a headphone jack of an audio source; 

converting an music audio signal to a digital signal using an A/D 
converter having a sampling rate of approximately 44.1 kHz multiplied by 16 bit 
quantization to produce a signal rate of approximately 1 .4 Mbps; 

encoding the digital signal using a convolutional encoding and 

interleaving method; 

creating a spread spectrum signal using a shift register generator 

to modulate a unique user code; 

transmitting said spread spectrum signal at a radio frequency of 
approximately 2.4 GHz at a power level that adheres to the ISM standard for 
reception at a distance of up to approximately 10 feet from said battery 

operated transmitter; 

receiving said spread spectrum signal at said battery operated 

receiver headphones; 

demodulating said spread spectrum signal and optimal bit 
detecting of said unique user code using fuzzy logic technology; 

convolutional decoding and deinterleaving to receive said digital 


signal; 
and 

speaker. 


converting said digital signal to said analog music audio signal; 
communication said analog music audio signal to a headphone 


5. The battery powered receiver headphone as in claim 4 wherein 
said receiver having a fuzzy logic detector method comprising the steps of: 
a) receiving a user code having: 

x(i) where 1 = 1,2 n is the set of all bits that make up 

the user code vector; 


X(c), where c = 1, 2 , m represents each user assigned 

unique user code; 

Wherein user X(1) has bit code [x(1) x (2).... X(n)] and user 
X(m) has bit code [x(1 ) x(2) . . . x(n)] which is different form X(i); 

b) activating a fuzzy if rule based on each x in X wherein the if 
part sets are conditional densities to activate the if rule to the degree p[x(i)IX(c)] 
p[X(c)]; 

c) activating a fuzzy then rule indirectly dependent on each x 
in X wherein the then part sets are a weighted sum equal to p[x(i)]p[ylx(i)], i = 
1,2 n;and 

d) performing a defuzzifying operation of modal type. 
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FUZZY AUDIO WIRELESS MUSIC SYSTEM 

ABSTRACT OF THE DISCLOSURE 

5 [0021] The fuzzy audio wireless music system may utilize a battery 
powered transmitter to transmit a coded digital signal from an audio player 
device or source to a battery powered headphone receiver without the use of 
wires. A battery powered digital transmitter may include a headphone plug in 
communication with any audio source, such as, laptop and desktop computers, 
10 portable compact disc players, portable MP3 players, portable cassette players, 
etc. The battery powered transmitter adds a unique user code and transmits it 
to the battery powered receiver headphones where a fuzzy logic detector 
decodes only the unique user code to allow private listening without 
interference from other users. 
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AMFNDMFNTS TO THF SPFCIFICATION 

In the Abstract of the Disclosure : (Place a replacement or new abstract on a separate sheet) 

[0021] The fuzzy audio wireless music system utilizes a battery powered BLUETOOTH 
compliant transmitter to transmit a coded digital BLUETOOTH communication signal from an 
listing non-BLUETQOTH analog headphone jack of a music audio player device or source to a 
battery powered BLUETOOTH compliant headphone receiver without the use of wires. A battery 
powered digital BLUETOOTH compliant transmitter may include a headphone plug in 
communication with a standard analog headphone jack on a audio source, such as, laptop and 
desktop computers, portable compact disc players, portable MP3 players, portable cassette 
players,..., etc. The battery powered BLUETOOT H compliant transmitter adds a unique user code 
as defined in the BLUETOOTH standard and transmits it to the battery powered BLUETOOTH 
compliant receiver headphones where a fuzzy logic d e t e ctor detection system may be used to 
enhance decoding performance, d e cod e s on l y th e un i qu e us e r cod e to The BLU E TOOTH 
communication FAWM system will allow private listening without interference from other users, and 
without the inconvenience of wires. 

In the Specifications: 

Please replace the paragraphs and the beginning of the specification with the following 
rewritten paragraphs and beginning: 

FUZZY AUDIO WIRELESS MUSIC SYSTEM 
This is a continuation-in-part of application Serial No. 10/027,730 10/027,391 
which patent application is pending. 

BACKGROUND OF THF INVENTION 

[0001] This invention relates to music audio player devices and more particularly to systems 

that include headphone listening devices. The new audio music system uses an existing d e v i ce 
nnn-Rl UFTOQTH headphone jack (i.e., this is t he standard analog headphone jack that connects to 
wired headphones^ of a music audio player (i e , portable CD player, portable cassette olaver. 
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portable? A.M./F.M. radio, laptop/desktop computer, portable MP3 player, and the like) to connect a 
battery powered BLUETOOTH compliant transmitter for digital wireless transmission of a 
ri UFTOOTH communication signal to a set of battery powered BLUETOOTH compliant receiver 
headphones. BLUETOOTH is a worldwide wireless standard. Detailed Information regarding the 
standard is available on the web site www.h lufitooth.nom. 

[0002] Use of music audio headphones with music audio player devices such as radio, tap e 

p l ay e rs, CD play e rs, comput e rs, t ele v i sion audio portable CD players, portable cassette players, 
portable A.M./F.M. radios, laptop/desktop computer, portable MP3 players and the like, have been in 
use for may years. These systems incorporate an audio source having a analog non-BLUETOOTH 
headphone jack to which headphones may be connected by wire and conn e ctor . 
[0003] There are also known non-portable wireless headphones that may receive A.M. and 

r.M. radio infrared (IR) transmissions. However, these systems operate with a narrow beam width 
that requires a point-and-shoot style for reception, th e s e systems They do not allow use of a 
simple plug in (i.e., plug in to the existing analog audio headphone jack) battery powered 
BLUETOOTH compliant transmitter for connection to any music audio player device jack, such a s, 
l aptop and d e sktop comput e rs, portabl e compact d i sc play e rs, portabl e MP3 p l ay e rs, portabl e 
cass e tte p l ayers and t he-like, such as the above mentioned music audio player devices for coded 
digital wireless transmission and reception hy BLUETOOTH compliant headphones of audio music 
for private listening to multiple users occupying the same space without the use of wires. Existing 
audio systems make use of electrical wire connections between the audio source and the 
headphones to accomplish private listening to multiple users. 

[0004] There is a need for a battery powered simple connection system for existing music 

audio player devices (i.e., the previously mentioned music devices), to allow coded digital wireless 
transmission (using a battery powered BLUETOOTH compliant transmitter) to a headphone receiver 
(using battery powered BLUETOOTH compliant receiver headphones) that accomplishes private 
listening to multiple users occupying the same space without the use of wires. 

SUMMARY OF THE INVENTION 

[0005] The present invention is directed to FAWM (Fuzzy Audio Wireless Music) systems for 

coded digital transmission, per the BLUETOOTH standard, of an analog audio signal from any 
music audio player device with a non-BLUETOOTH analog headphone jack to a receiver 
headphone, which adheres to the BLUETOOTH standard using Fuzzy logic technology may he 
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utili7firi by the FAWM system to enh ance hit detection. A battery powered digital BLUETOOTH 
compliant transmitter may include a headphone plug in communication with any of the previously 
mentioned music audio sources l aptop ahd desktop comput e rs, portab l e compact disc play e rs, 
portabl e M P 3 player s , portable cass e tt e p l ay e rs and th e li k e. For reception, a battery powered 
BLUETOOTH compliant headphone receiver may apply fuzzy logic to enhance bit detection. Fuzzy 
lo gic detection may be used to enhance hit detection during decoding of the BLUETOOTH 
communication sig nal. The FAWM system converts th e aud i o music signa l that may b e supp lie d by 
th e sourc e , i nto a d i gital signal. — This conv e rs i on tak e s p l ac e i n th e small battery pow e r e d 
transmitt e r that conn e cts to th e h e adphon e jack of th e sourc e . Th e transmitter th e n adds a uniqu e 
us e r cod e and transmits i t to th e batt e ry pow e r e d rec ei v e r h e adphon e s wh e re th e fuzzy logic 
det e ctor d e cod e s on l y th e uniqu e us e r cod e to allow will provide private listening without 
interference from other users and without the use of wires. 

[0006] These and other features, aspects and advantages of the present invention will 
become better understood with reference to the following drawings, description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Figure 1 illustrates a schematic diagram representation of the FAWM system; 

Figure 2 illustrates a graph of the high and low bit fuzzy logic if-then part fuzzy set 
according to an embodiment of the invention. 

DFTAII FD DESCRIPTION 

[0008] The following ' detailed description is the best currently contemplated modes for 

carrying out the invention. The description is not to be taken in a limiting sense, but is made merely 
for the purpose of illustrating the general principles of the invention. 

[0009] Referring to Figure 1, a FAWM system 10 may include a battery powered 

Rt UFTQOTH compliant transmitter 20 connected to a portable music audio player for music audio 
sourcej 80. The battery powered Bl UFTQOTH compliant transmitter 20 that utilizes a CODEC and 
ri UFTQOTH front end may be connected to the music audio source 80 analog non-BLUETOQTH 
headphone jack 82 using a headphone plug 22. The battery powered RI UFTQOTH compliant 
transmitter 20 may have a transmitting antenna 24 that may be omni-directional for transmitting a 
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cod e d dig i ta l spread spectrum modulated signal, which adheres to the BLUETOOTH standard to a 
receiving antenna 52 of a battery powered BLUETOOTH compliant headphone receiver 50. The 
battery powered BLUETOOTH compliant receiver 50 may have headphone speakers 54 in 
headphones 55 for listening to the spread spectrum demodulated and decoded dtgitet bluftqoth 
communication signal. During decoding, fii77y login d etention may he used to increase receiver 

decoding performance, The FAWM bi uftooth compliant transmitter 20 may digitize the audio 
signal per the Bl UFTOOTH standard using a QODFO and Bl UFTOOTH front end This 
BLUETOOTH compliant digital signal has a throughput of approximately 1 .4 Mbps that may he as 
l ow as approximately 1 . 0 Mbps - wh i ch may b e det e rmin e d by the analog to digital A/D conv e rt e r 
samp l ing rat e of 44.1 kl Iz mult i pl ie d by 16 b i t quant i zat i on. To reduce the effects of channel noise, 
the battery powered BLUETOOTH compliant transmitter 20 may use convolutional channel 
encoding and int e rl e av i ng . For further noise immunity, spread spectrum modulation, as defined in 
the BLUETOOTH standard may b e is utilized. The battery powered BLUETOOTH compliant 
transmitter 20 may contain a BLUETOOTH compliant shift register generator, or the like , that may 
be used to create a unique user code. The unique user code generated is specifically associated 
with one FAWM user, and it is the only code recognized by the battery powered FAWM 
R' ' "tTOOTH compliant headphone receiver 50 of that operated hy a particular user. The radio 
frequency (RF) spectrum utilized (as taken from the Industrial, Scientific and Medical (ISM) band), 
may be approximately 2.4 GHz as defined in the Bl UFTOOTH standard And the power radiated by 
the BLUETOOTH compliant transmitter adheres to the BLUETOOTH standard. 
[001 0] Referring to Figure 1 , the digital spread spectrum modulated Bl uftooth compliant 
signal from transmit antenna 24 may be received by receiving antenna 52 and then spread spectrum 
demodulated per the BLUETOOTH standard, d e coded and deint e rl e av e d in the battery powered 
BLUETOOTH compliant receiver 50 headphones. The battery powered Bl UFTOOTH compliant 
receiver 50 may utilize fuzzy logic to optimize the hit detection of the received packet code. 
[0011] Each BLUETOOTH compliant receiver headphone 50 user may be able to listen 

(privately) to high fidelity audio music, using any of the audio devices listed previously, without the 
use of wires, and without interference from any other BLUETOOTH compliant receiver headphone 
50 user. . B e caus e of th e fuzzy l ogic d e t e ct i on techniqu e us e d in th e w i r e l e s s d i gital audio system, 
user s e paration through cod e d i vision may b e achiev e d. The fuzzy logic detection technique that 
may he used in the FAWM could provide greater user separation throug h optimizing code division in 
the Bl UFTOOTH compliant headp hone receiver. 

[0012] The battery powered BLUETOOTH compliant transmitter 20 sends the audio music 
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information to the battery powered BLUETOOTH compliant receiver 50 in digital packet format as 
defined in the Bl UFTOQTH standard These packets may flow to create a digital bit stream rate of 

less than or equal to 1.0 Mbps as ripfinPri in thP Rl I 1FTOQTH standard 

[0013] The tisef code bits in each packet may also be received and detected by a fuzzy logic 

detection system (as an option) in the headset receiver 50 to providP additional dpmd . i ng 
performance , For each consecutive packet received, the fuzzy logic detection system may compute 
a conditional density with respect to the context and fuzziness of the user packet code vector, i.e., 
the received ttsef code bits in each packet. The fuzzy logic deteetef detention systP.m is th e k e y 
component to th e mav enable thp hattpry pnwpmd FAWM Rl UFTDOTH onmpliant system 10. 
Because the fuzzy l ogic detector e nab l es the battery powered TAWM receiver 50 to enhance the bit 
detection accuracy of the packet code in the presence of noise, which may include other FAWM 
users. Fuzziness may describe the ambiguity of the high M (1)/low M (0 or -1) bit event in the 
received code within the packet. Note that th e lbs. fuzzy login dPtPrtion systpm deteetef may 
measure the degree to which a high/low bit occurs in the tisef packet code vector, which produces a 
low probability of bit error in the presence of noise. The fuzzy logic detection system may use a set 
of if-then rules to map the code bit inputs to validation outputs. These rules may be developed as if- 
then statements. 

[0014] The fuzzy logic detector detection system in the battery powered Rl UFTOQTH 

compliant headphone receiver 50 utilizes the if-then fuzzy set to map the received ttsef code bits 
into two values; a low (0 or-1) and a high (1). Thus, as the tisef code bits are received, the "if rules 
map the signal bit energy to the fuzzy set low value to some degree and to the fuzzy set high value 
to some degree. See Figure 2. Du e to additive noi3 e e ach us e r code bit (bit energy x) may have 
some membership to a low and high a3 represented i n T i gure 2. Therefore, the i f - part fuzzy set may 
det e rmin e if each bit i n th e user code, for every rece i ved packet, ha3 a gr e at e r memb e rship to a 
high bit representation or a l ow b i t representat i on. The more a us e r code bit e nergy, x fit3 i nto th e 
high or l ow representation, the closer i ts subsothood, i.e., a measure of the degree to wh i ch a s e t 
may b e a subset of another set, may bo to one. Note that Not e that Figure 2 shows that -1 equals 
the maximum low bit energy representation and 1 equals the maximum high bit energy 
representation to i l l ustrate that this des i gn may utilize Manchester e ncoding/decod i ng sch e m e s . 
□l i ft to additive noise the code hit energy mav havp snmp mpmhprsh i p to low and high as 
represented in Finiire ? The if-part fu77y sel may HptPrmin p if p ar h hit in thp mdP. for PVPry 

received packet , has a nreater membershi p to a hinh h it rep r ese n tat ion or a low hit replantation 
The more a user code hit energy fits into the high or low representation, the closer its subsethood, 


i.e., a measure of the degree to which a set may be a subset of another set, may be to one. 
[0015] The received U3er code i nput bit i n each packet may b e; 

x( i ), wher e i ■ 1,2 n is th e s e t of al l b i t3 that mak e up the U3cr cod e v e ctor. 

X(c), whe re c°1,2 , m r e pr e s e nts e ach us e r assigned a unique us e r cod e . 

So userX(1) has bit code [x(1) x (2) x(n)] and us e r X(m) has b i t code [x(1) x (2) ....x(n)] wh i ch 'Is 

diff e r e nt from us e r X(1). 

I 0016 ! Cach x i n X may activate a fuzzy "if rule. The if - part s e ta may bo condit i ona l 
dens i ties, so the fuzzy " i f rule act i vates to the degr e e p[x(i)IX(c)] p[X(c)], which i o the probab i lity of 
the U3er code bits x given the us e r vector X multiplied by the probabil i ty of X. 
[° 017 ] The then - part fuzzy rule set may be i ndirectly dependent on the i nput b i ts x in X. Th e 
then - part set may b e a weighted sum e qual to p[x(i)] p[ylx( i ), i - 1, 2, .....n. 

[0018] Wh i ch i s the probability of the U3 e r bit vector x multip lie d by the probability of y giv e n 
the user b i t vector x. Where y may be a number r e pr e s e ntation to def i ne the corr e ct user h e ads e t 
battery power e d r e c e iv e r 50 giv e n th e i nput bit s e t x(i), 1 = 1,2 n. 

[0019] The if-then rule parts that make up the fuzzy logic d e t e ctor dptertinn system must be 
followed by a defuzzifying operation. This operation reduces the output afommpntinnpri fuzzy set to 
a bit energy rpn r oc ftr! ^ t j ori n - ^ .-; or V) 3 i n g i c number that d e t e rmines i f th e corr e ct that is 
received user code bits within by the transmitted Bl UFTOOTH standard packet, have b ee n 
detected. The defuzzifying op e rat i on may be i mplement e d with th e moda l method, i.e., ca l culat i on 
of the va l u e that ha3 the high e st membership in the fuzzy 3ct. W i th th e moda l m e thod a strategy of 
clarity may be appli e d i n the e vent that some U3 e r cod e en e rgy bit valu e s have e qua l ly high 
membership . The clarity of a fuzzy set may be consider e d by w e ight i ng th e conditional d e nsit ie s 
discussed previously. Th e w e ighting determin e s relative fuzzino33 of th e us e r code energy b i t (x) 
that giv e s a measur e of th e unc e rtainty of the un i que user code v e ctor. As a r e sult, the fuzzy logic 
det e ctor used in the battery pow e red heads e t receiv e r GO greatly r e duces th e unique us e r cod e b i t 
error probability. The fu77V Ionic detection system may Hp used in ths hattery powsrsH 
BLUETOOTH Compliant headset receiver 50 tn pnhanra n y prall FAWM system 10 dprnding 

performance; The fuzzy log i c d e tector techn i que, combin e d with convolut i onal error detect i on and 
correction techn i ques, may enable the f*AWM 3y3tem 10 to operat e i n most any environm e nt. 
[0020] While the invention has been particularly shown and described with respect to the 

illustrated and preferred embodiments thereof, it will be understood by those skilled in the art that the 
foregoing and other changes in form and details may be made therein without departing from the spirit 
and scope of the invention. 
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AMENDMENTS to thf r } Mm 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

I istlng of Tlaimc- 

1 . (currently amended): A fuzzy audio wireless music system for wireless transmission 
of a signal from B L UETOOTH communication of an audio music signal from the nnn-Ri 1 iftooth 
analog headphone jack connected to a hatterv nowered ri.uftoot h compliapl transmitter anH 
received hv a hatterv nowered Rl 1 IFTOOTH compliant source to a battery power e d headphone 
receiver comprising: 

a NQN-BI 1 JFTOQTH compliant analog headphone jack from an audio music source 
in communication with a conn e ctabl e said battery powered Bi uftooth compliant transmitter; 

said conn e ctabl e battery powered BH JFTOQTH compliant transmitter converts an 
a nalog audio music sinnal from said existing nnn-Bi uftooth a n alog headphonp jack ^ = 
B L UETOOTH compliant contains an A/D conv e rter wh e re i n 3a i d A/D converter converts an analog 
mu3ic audio signal to a digital signal using a oopfp, and a ri uftooth front end a t a signal rate 
of approximately 1 .4 Mbps as defined in the_BJ uftooth standard ; 

said A/D convert e r CQDEO in communication with a shift register generator that is 
BLUETOOTH comnliant to create a unique* nspr ondP and a convolutional encoder and an 
i nt e rl e av e r ; 

said int e r l eav e r shift register generator in communication with a spread spectrum 

modulator that is Rl 1 IFTOOTH compliant- 

said BLUETOOTH compliant spread spectrum modulator in communication with a 
transmit antenna for wifeless BLUETOOTH compliant transmission of a coded digita l signal 
BLU E TOOTH compliant packet to a receiving antenna at a radio frequency of approximately 2.4 
GHz as defined in the BLUFTOOTH standard ;' 

said receiving antenna in communication with a spread spectrum demodulator that is 
BLUETOOTH compliant and a convolutional dointerleav e r and a decoder; and 

said decedef BLUETOOTH compliant spread spectru m demodulator in 
communication with a fuzzy logic deteetef detection system for ad ditional decoding performance 
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2. (currently amended): The fuzzy audio wireless music system as in claim 1 wherein 
said battery powered BLUETOOTH compliant headphone receiver having said fuzzy logic deteetef 
detection system with a detection method, comprising the steps of: 

a) receiving a user BLUETOOTH compliant packet code hits, having: 

x(i) wh e r e i ■ 1 , 2 n i s the s e t of all bits that make up the packet user 

code vector ; 

X(c), where c » 1, 2 m represents each U3er ass i gned unique U3cr cod e ; 

where i n userX(1) ha3 b i t code [x(1) x (2).... X(n)] and us e rX(m) ha3 bit cod e [x(1) 
x(2) ... x(n)] which i s different form X(1) ; 

b) activating a fuzzy logic if rule for each hit energy in th e packet cnHe bas e d on 
each x i n X wherein the i f part s e ts are cond i tional d e nsities to act i vat e th e i f ru le to the d e gr ee 
p[x(i)IX(c)] p[X(c)] ; 

c) activating a fuzzy then rule indirectly dependent on each x in X wh e r e in th e 
then part s e ts arc a w e ight e d sum equa l to p[x(i)]p[ylx(i)]. i ■ 1,2 n received hit energy ; and 

d) performing a defuzzifying Uray ingic operation to relate the hit energy tn one 
of a digital oned) and digital zerofm hit representation of modal typ e . 

3. (currently amended): A battery powered Rl uftoot h compliant headphone 
receiver possibly having a an additive fuzzy logic detector detention method, comprising the steps 
of: 

a) receiving a us e r BLUFTOOTH compliant packet code hits having: 

x( i ) wher e i = 1, 2 , n i3 the set of all bits that make up the packet treef 

code vector ; 

X(c), wh e re c ■ 1, 2 m repr e sents each U3cr assigned unique U3cr cod e ; 

wher ei n uscrX(1) has bit code [x(1) x (2).... X(n)] and us e r X(m) ha3 bit cod e [x(1) 
x(2) ... x(n)] which is different form X(1) ; 

b) activating a fuzzy logic if rule for each hit energy in the packet code x4n-X 
wher ei n th e if part s e ts arc condit i ona l dens i ti e s to act i vate the i f ru le to the d e gr e e p[x(i)IX(c)] 
PfXfefr 

c) activating a fuzzy then rule indirectly dependent on each x in X wh e r e in th e 
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th e n part s e ts are a weighted sum e qual to p[x( i )]p[y l x(i)] r 1 = 1,2, n received bit energy ; and 

d) performing a defuzzifying fuzzy log ic operation to relate the hit energy to one 
of a digital oneM) and digital ?ero(Q^ hit representation, op e rat i on of modal typ e . 

4. (currently amended): A method for battery powered d i gita l wireless BLUETOOTH 
communication transmission and reception of high fidelity audio music between a battery operated 
BLUETOOTH compliant transmitter and a battery operated BLUETOOTH compliant receiver 
headphone comprising the step of: 

connecting the plug attached to said battery operated BLUETOOTH compliant 
transmitter to a the existing non-BLUETOOTH compliant analog headphone jack of an audio music 
source; 

converting an a music audio signal to a digital BLUETOO TH communication signal 
using an A/D conv e rt e r having a samp li ng rat e of approx i mat el y 44.1 kHz mu l tipl i ed by 16 b i t 
quant i zation to produc e a signal rate of approximat e ly 1 .4 Mbps a CODEC and a BLUETOOTH front 
end; 

encoding the digita l BLUETOOTH communication signal using a convolut i ona l 
B L UETOOTH standard convo l utiona! encoding and int e rl e aving method ; 

creating a BLUETOOTH standard spread spectrum signal using a shift register 
generator to modulate a unique user code that adheres to the BLUETOOTH standard ; 

transmitting said BLUETOOTH standard spread spectrum signal at a radio frequency 
of approximately 2.4 GHz at a power level that adheres to the ISM BLUETOOTH standard for 
reception at a distance of up to 10 less than approximately 20. feet from said battery operated 
BLUETOOTH compliant transmitter; 

receiving said BLUETO OTH compliant spread spectrum signal at said battery 
operated BLUETOOTH compliant receiver headphones; 

demodulating said BLUETOOTH compliant spread spectrum signal; and optimal bit 
d e t e cting of sa i d uniqu e us e r cod e using fuzzy l ogic t e chno l ogy; 

convolutional d e coding and d e interl e aving to receive said dig i ta l s i gnal; decoding of 

said BLUETOOTH communication signal as defined in the BLUETOOTH standard, with an option to 
apply fuzzy logic detection system to enhance hit detection performance; 

converting said dig i ta l BLUETOOTH communication signal back to said analog music 
audio signal; and 

communication said analog music audio signal to a headphone speaker within the 


■BLUETOOTH compliant headphone rerej V p r 

5. (currently amended): The battery pow e r e d r e c e iver headphon e method as in claim 4 
wherein said battery operated Rl 1 JFTOOTH compliani receiver having a fuzzy logic detector 
method comprising the steps of: 

a) receiving a-usef BLUETOOTH compliant packet code Ms having: 

x(i) wher e i ■ 1 , 2 i is the s e t of all bits that make up the packet «sef 

code vector ; 

X(c), wh ere c ■ 1, 2, m r e pr e s e nts e ach us e r ass i gned unique U3 e r cod e ; 

wh e r e in user X(1) has b i t code [x(1) x (2).... X(n)] and user X(m) has bit code [x(1) 
x(2) .... x(n)] which is d i fferent form X(1) ; 

b) activating a fuzzy logic if rule for each hit energy in the packet mrie based on 
each x in X wherein th e if part sets arc condit i onal d e ns i ti e s to activate the if ru le to th e d e gr ee 
p[x( i )IX(c)] p[X(c)] ; 

c) activating a fuzzy then rule indirectly dependent on each x i n X where i n th e 
then part s e ts arc a weight e d sum equal to p [x(i)jp[yix(i)j, i ■ 1,2, .... n received hit energy; and 

d) performing a defuzzifying fuzzv Ionic operation to re late the hit energy to on* 
of a digital nnem and digital zerofm hit representation operat i on of moda l typ e . 
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REMARKS/ARfiUMFNITS 


The applicant has provided the following analysis concerning non-introduction of new matter 
for this preliminary amendment. 

"A Special Interest Group (SIG) was formed to create an industry standard for short range low 
power radio frequency (RF) connectivity to make free use of intellectural property in a specification. 
The specification is called Bluetooth. The SIG determined a short range low power RF protocol for 
personal wireless connectivity technologies that allow personal devices to communicate. The 
Bluetooth wireless technology serves as a replacement of the interconnecting cables between 
personal electronic devices. Because the FAWM design replaces the interconnecting cable between a 
portable audio music device and a pair of headphones, it was necessary to follow the Bluetooth 
specification to adhere to the RF, low power wireless protocol. 

In the initial patent application and the CIP the Bluetooth protocol was described, but the name 
(Bluetooth) was not called out. The key Bluetooth specifications are as follows: The (1) carrier 
frequency of approximately 2.4 GHz is in the ISM (Industrial, Scientific, & Medical) band, and the (2) 
data rate is approximately 1 Mbps. The (3) transmit power is not greater than 100 mW (milliwatts), 
and has a (4) operating range up to 30 ft (or 10 m). To correct errors that may occur during packet 
transmission, (5) convolutional encoding is used. Finally, (6) spread spectrum technology is used for 
maximum immunity to interference. 

Each of the Bluetooth specifications listed has been included in the initial patent application 
and the CIP". 

No additional fee for claims is seen to be required. 
If you have any questions do not hesitate to contact me. 
Very truly yours, _ 



DENNIS W. BEECH 
Reg. No.: 35,443 


DWB/ab 
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